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Preparation and characterization of
size- controlled rutile TiO: nanoparticles

JIANG Yin-hua, YIN Heng-bo, QIU Feng-xian, JIANG Ting-shun, LING Qi, CAO Yang
(Faculty of Chemistry and Chemical Engineering, Zhenjiang 212013, China)

Abstract: The size controlled hydrothermal synthesis of phase pure rutile Ti02 nanoparticles was carried out using
low cost metatitanic acid and hydroxyl and carboxyl group-containing organic compounds as starting material and
modifiers, respectively. The specimens were characterized by X-ray diffractometry (XRD) and transmission electron
microscopy (TEM). The results show that the phase pure rutile TiO2 is synthesized by the hydroxyl and carboxyl
group-containing modifiers, and the average length and diameter of prepared rod-like rutile TiO2 nanoparticles de-
crease. The space oriented blocks of modifiers favor the formation of smaltsized rutile Ti02 nano-rods, at the same

time, the coordination between carboxyl or hydroxyl group of modifiers and T 102 nanoparticles also inhibit the Ti0-

crystal growth, resulting in smallsized rutile nanoparticles.
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PREUE AT 2% (st 73 50 W8 g oK — 4]
AR S FP I I BR TR IR 30 g (& Ti02, 4L
H46%), INE— R e A K D ) R D K TR B
T, N 50 mL IRERER, T 80 CIKIA I i,
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Table 1 Preparation conditions and size distributions of nanosized rutile Ti0»

0]
S | t46t/t0 . Distilled Concentrated M odifier dosage/ Length Diameter Average Average
e %ddm(‘ water H2504 mmol distribution/ nm  distribution/nm  length/nm  diameter/ nm
aci
R1 30g 45 mL 50 mL None 51.8-185.0 22.0-103.0 110. 8 48.7
R2 30 45 mL 50 mL Oalig asid, 25.07144.0 22.6-77.0 80.0 37.1
8 . . HOOCCOOH, 69 ‘ : ‘ ‘ : ‘
Citric acid,
R3 30g 45 mL 50mL.  (HOOCCH:).C(OH)- 28.5-192.0 14.0-64.0 75.3 32.7
COOH, 3.5
Succinic acid,
R4 30¢g 45 mL 50 mL HOOC(CH2) - 23.07179.0 15.9°51.0 69.5 29.4
COOH, 6.9
Formic acid, _ _
R5 30g 45 mL 50 mL HCOOH., 14.1 17.9-123.0 10.0-41.0 61.3 29.2
R6 30 45 mL 50 mL Acctic acid, 33.0~135.0 14.5-52.0 59.9 26.2
8 o o CH3COOH, 14.2 : : : : : :
Benzoic acid, _ _
R7 30¢g 45 mL 50 mL CoHsCOOH, 14. 1 29.5-185.0 14.8-48.0 82.9 26. 4
Dodecanoic acid
R8 30g 45 mL 50 mL CH3(CH2) 10- 20.8-104.0 10.0~47.9 62.5 23.8
COOH, 14
Gallic acid,
R9 30g 45 mL 50 mL HOOCCsH 4 16.7-62.0 10.0-25.0 41.0 15.4
(OH)3, 3.6
Glycerol,
R10 30¢g 45 mL 50 mL HOCH:CH(OH)- 18.77125.0 12.5°58.8 55.9 25.6

CH,0H, 4.1
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Fig.1 XRD patterns of samples R1-R10
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Fig.2 TEM images of R1-R10
prepared by different modifiers

(a)—Without modifier; (b)-—Oxalic acid; (¢)—Citric acid;
(d)—Succinic acid; (e)—Formic acid; (f)— Acetic acid;

(g)—Benzoic acid; (h)—Dodecanoic acid; (i)—Gallic acid; (j)—Glycerol
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Fig. 3 Size distributions of R1-R10 rutile TiO:

(L is the average particle length, D is the average particle diameter)
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